This article endeavors to investigate the role of social networks in contributing to the quality of life of an elder and middle-aged Deaf population. In particular, it poses the question of whether a certain network composition (deaf and hearing network persons) provides positive resources to improve quality of life and attempts to identify moderating and mediating connections between social networks and quality of life. Based on the data collected in a survey of 107 members of the Deaf community aged 45-81 years, it was possible to ascertain the fact that a larger social network is significantly associated with a higher quality of life, but the size of the deaf network is principally decisive. The hypothesis that a bicultural network composition would have a particular positive effect on the quality of life could not be confirmed. Findings revealed that the effect of deaf network size on the quality of life is mediated by personal resources concerning self-efficacy and communication skills. Moreover, evidence was sound for the functional equivalence of social and personal resources, which suggests that potential negative effects of reduced personal resources on the quality of life could possibly be compensated by a larger deaf network and vice versa.
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Background and Research Question
Previous research has shown evidence for a positive effect of social contacts and social integration on quality of life (Becker et al., 1998; Baxter et al., 1998; Garcìa, Banegas, Pèrez-Regadera, Cabrera, & Rodrìguez-Artalejo, 2005; Holmèn & Furukawa, 2002) . Quality of life in this context is seen as a multidimensional concept (covering health and psychological states) that reflects ''individuals' perception of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards and concerns'' as defined by the World Health Organization (The WHOQOL Group, 1995 , p. 1405 ). The impact of social networks 1 on quality of life is primarily seen to be generated by elements of social capital. Lin (1999, p. 30) synthesized the discussion of different theorists (e.g., Bourdieu, Burt, Coleman, or Putnam) in that social capital is embedded in social networks and is seen as an ''investment in social relations with expected returns.'' These returns of social capital for the individual can be expected (a) due to the flow of information facilitated by the social networks, (b) due to social influence exerted through social relations, (c) through social credentials (which means the additional resources beyond the personal resources of an individual that are covered by the social ties that ''stand behind'' the individual), and (d) the personally satisfying properties of social contacts that affect positive emotions and moods. Social capital in this sense is also seen as a resource that can be employed for health. Smith and Christiakis conclude ''that socially isolated individuals are less able than others to buffer the impact of health stressors and consequently are at greater risk for negative health outcomes such as illness or death'' (Smith & Christiakis, 2008, p. 408) . Although social support is probably the most prominently considered mechanism to explain the impact of social networks on health and quality of life, still other pathways like social influence via norms and social control, social engagement as well as established access to information and instrumental resources have to be considered (Berkman & Glass, 2000) . Berkman and Glass (2000) also highlight the role of self-efficacy, 2 which was identified as a psychological pathway between the association of social integration and health-related quality of life in previous research. They summarize the results of various studies in which a higher degree of self-efficacy was found to be a substantial mediator between social networks and reduced depressive symptoms, successful coping with abortion, reduced risk behavior, and enhanced health-promoting behavior.
Previous research has shown indications that the assumed pathways by Berkman and Glass also hold for elder populations (Zunzunegui et al., 2004) . However, the association between social networks and health seems to be more pronounced the more aged a person is due to substantial changes of network structure and reduced network sizes of elder people. Social networks of elder people are reduced due to various reasons like death and migration of network partners, increasing difficulties to maintain social relations and to establish new relationships as well as due to relocation of elder people (Sluzki, 2000) . For similar reasons, network composition of elder people is likely to change (e.g., reduction of friendship network and growth of asymmetric support relations).
Turning to the population of deaf people, previous research on quality of life and health-related research has also focused on social networks but mainly in the context of cultural attachment (Bat-Chava, 1993 , 1994 Cornell & Lyness, 2004; Fischer & McWhirter, 2001; Glickman, 1986; Glickman & Carey, 1993; Hintermair, 2008; Jambor & Elliott, 2005; Leigh, 2009; Leigh, Marcus, Dobosh, & Allen, 1998; Maxwell-McCaw, Leigh, & Marcus, 2000) . This view follows the tradition of identity theory, in that Deaf individuals are seen as a minority within a hearing majority and are differentiated by their cultural preferences (Deaf vs. hearing culture). Cultural preferences or attachment does not implicitly address social networks, but preferences for a specific language (e.g., signed versus spoken language), identification with commonly shared norms and values as well as preferences for the interaction with other Deaf or hearing people. Taking the two relevant cultures (Deaf and hearing) into account, Glickman and Carey (1993) Glickman & Carey, 1993) or the Deaf Acculturation Scale (DAS, Maxwell-McCaw et al., 2000) . 4 Although both scales differ by theoretical background and concept of measurement, cultural orientation in both scales is measured with items containing attitudes and preferences toward Deaf and hearing people and communities as well as language skills and social interaction. Hence, social networks and individual network composition (of deaf and hearing interaction partners) is to some extent part of the scales, but also mixed up with attitudinal questions. Of course, dividing people into four distinct cultural types has been criticized (e.g., Leigh, 2009; Parasnis, 1996) . The idea of a stable type of cultural identity ignores the situational intrapersonal diversity of identity, which means that 'the fluid nature of how d/Deaf and ethnic identity conceptualizations are juxtaposed depends on the individual, the day, and the place'' (Leigh, 2009, p. 135 ). Cornell and Lyness (2004) follow out of previous research that a bicultural identification of deaf individuals is the ''healthiest'' because ''identifying primarily as bicultural will have the most positive outcomes for a person with a hearing impairment, due to enhanced social interaction with both groups, and the strong sense of self that follows the exploration and discovery of being a part of two distinct cultures'' (Cornell & Lyness, 2004, p. 34) . Similar conclusions were brought forward by Hintermair (2008) , Jambor and Elliott (2005) , and Weinberg and Sterritt (1986) . Hintermair (2008) argues from a ''social network perspective'' that ''bicultural acculturation is an option that obviously offers more scope overall for shaping and maintaining social relationships than is possible in exclusively hearing or deaf acculturations and that this wider option has a positive effect overall '' (Hintermair, 2008, p. 295) . However, he finds that psychological resources (like optimism and self-efficacy) and communicative skills are of higher importance for life satisfaction than social resources gained through a specific type of acculturation.
The aim of the research presented in the current article is to answer questions about the role of social networks for quality of life within a Deaf population. On the one hand, this is the question as to whether a specific network composition regarding relationships to d/Deaf and hearing network persons provides positive resources for quality of life. On the other hand, the article is aimed at identifying pathways of moderator and mediator effects between social networks and quality of life to provide deeper insight into the possible mechanisms of network influences. Following a social network perspective, social resources are isolated from the broader concept of acculturation or identity. Social networks are seen more as linkages than solidarity (Wellman, 1979) . The size of personal networks (i.e., the number of links) is seen as the actual or potential volume of social capital (Bourdieu, 1986) .
5 Social ties to hearing and deaf network persons are observed separately to gain information about the extent to which social capital is gained through deaf and hearing networks. The assumed research model consists of a mediation and a compensation model, which is shown in Figure 1 . According to the results of previous research (Bolin, Lindgren, Lindström, & Nystedt, 2003) , it is expected that network size is associated with quality of life because social capital can be employed to establish health capital (which-in analogy with other forms of capital-is seen as individual's health investment). Also, according to previous research mentioned earlier, it is expected that the association between social capital and quality of life is mediated by personal psychological resources like self-efficacy. In other words, it is assumed that social capital contributes to self-efficacy, which in turn positively affects quality of life. Following the argument of Hintermair (2008) , communicative skills are also considered mediating factors. The association between social network integration and communicative skills is assumed to be reciprocal-either because communicative skills are established through social interaction or because communicative skills are prerequisites for successful social interaction or both. Either way, it is expected that controlling for communicative skills will reduce the observed social network effect on self-efficacy and quality of life.
Both mediation hypotheses (with respect to selfefficacy and communicative skills) represent the question regarding the mechanisms behind the association of social network size and quality of life. In addition to that, a compensation model is considered. In this model, it is assumed that social and personal resources act as some kind of functional equivalents. This means that it is assumed that a lack of personal resources may be compensated by social resources and vice versa.
Expressed in methodological terms, the compensation model expects negative interaction effects of personal and social resources.
With respect to network composition, it is expected, on the one hand, that (health promoting) social capital of Deaf people is primarily accumulated through the Deaf community. This is expected because the Deaf community is an important source for daily information for many Deaf people and communication within the Deaf community is less frustrating and interactions are more relaxed compared to interactions with hearing persons (Backenroth-Ohsako, 1999) . On the other hand side, according to previous research regarding the acculturation of d/Deaf people, it is argued that bicultural ties-that is, a heterogeneous network composition with ties to deaf and hearing persons as well-is advantageous with respect to quality of life.
To summarize, the following hypotheses were tested along with the presented research model: Larger deaf-and bicultural network sizes are associated with higher quality of life, higher self-efficacy, and higher communicative skills.
The association between network size and quality of life is mediated by personal resources (selfefficacy and communicative skills).
Personal resources (self-efficacy and communicative skills) and social resources (network size) act as functional equivalents for quality of life. Hence, a negative interaction effect between personal and social resources on quality of life as a dependent variable is assumed.
Methods

Participants
For the empirical approach to the research questions, a data set of a survey with an elder and middle-aged Deaf community sample was used. The survey was aimed at gaining information about the living situation, needs, and expectations of elder and middle-aged Deaf people. Subjects were members of the Upper Austrian Deaf Association aged 45 years and older. Upper Austria is a regional district with approximately 1.4 million inhabitants. About 500 Deaf persons are registered members of the local Deaf Association, of which 360 are aged 45 years or older. The age span of the target population was chosen to include middle-aged persons because persons aged 45 and older are already ascribed some characteristics associated with the elder population (e.g., Backes and Clemens, 1998) and they are expected to have already established deeper opinions about living situations, needs, and expectations of elder people (e.g., at least their parents are older).
The data set was collected in spring 2010 and contains responses from 107 Deaf persons, who were nearly equally distributed across the five local Deaf clubs. Some demographic information about the sample is given in Table 1 6 ; 48% of the respondents are male and 52% are female. The age of the respondents varies between 45 and 81 years with a mean of 61 years, 56% of the respondents are older than 60 years; 35% (77% of respondents under 60 years) are employed; 45% of the respondents reported using a hearing aid. Respondents who reported using hearing aids tend to report better understanding of communications between hearing persons (r 5 .32; p 5 .001), but they do not significantly differ with respect to self-reported competences in communicating in sign language or text comprehension. Due to item nonresponse-especially in some of the six questions regarding network sizes (22 cases)-analyses including network size are reduced to 85 respondents. In Upper Austria, most members of the Deaf Association are prelingually deaf with severeto-profound hearing losses. Previous research (Fellinger, Holzinger, Dobner, et al., 2005) has shown that more than 95% of the members of the Deaf Association attended traditional schools for the Deaf. Although the Deaf Association has no records on audiological data, it can be assumed that this population is very close to the users of the specialized Health Centre for the Deaf of the Hospital of St. John of God as described in Fellinger, Holzinger, Schoberberger, and Lenz (2005) , where more than 70% had a hearing loss .80 dB.
Measures
The network size was measured with respect to three different types of social relationships (intimacy, support, and companionability), where respondents were asked to give the number of persons with whom they are connected with respect to these types of relations. 7 The three types of relations were chosen based on the results of a factor analytic study of a larger set of relation types reported by Schenk (1995) . A similar structure of social relations was also proposed by Van der Poel (1993) . Hence, it is assumed that these three types of social relationships are suited to cover the broad social network-and hence the volume of social capital-in a comprehensive way. The number of persons for each relational dimension was asked separately by addressing the number of deaf and hearing network persons, respectively. For the estimation of the total network volume consisting of deaf and hearing persons, the given number of deaf and hearing persons, respectively, across the three relations was summated. Of course, the resulting estimator is not identical to a respondent's network size and may overestimate a person's network size because network persons that are counted for two different relations may not necessarily be different individuals. Nevertheless, the summated estimator is assumed to be a useful indicator for a resource-oriented approach to social capital. The estimators for the network sizes show a range between 0 and 9, with a mean value for the deaf network size of 5.38 (SD 5 2.17) and the hearing network size of 4.00 (SD 5 2.30).
Self-efficacy was measured with a German version of the Generalized Self-Efficacy scale of Jerusalem and Schwarzer (1986) . The scale consists of 10 four-point Likert-type items with high internal consistency (Cronbach's alpha 5 .93, corrected item-total correlations were in a range between .62 and .84).
The scale value was computed as a summated index ranging from 10 (lowest self-efficacy rated on each item) to 40 (highest self-efficacy rated on each item), the mean value is 29.47 (SD 5 7.25). scale (Angermeyer, Kilian, & Matschinger, 2000) , which represent the domain of global quality of life. In a previous study with a sample of Deaf respondents (Fellinger, Holzinger, Dobner, et al., 2005) , the global domain of quality of life was substantially correlated (r . .4) with the WHOQOL subscales of physical and psychological quality of life. Similarly, Skevington, Lotfy, and O'Conell (2004) report that ''a combined variable representing overall QOL and health through the sum of these two items showed a strong association with the four domains using international data sets'' (Skevington et al., 2004, p. 305 ). The estimated value for quality of life (see Angermeyer et al., 2000) is computed as the sum of both items (the correlation between the two items is .55), which is linearly transformed to a range between 0 (low quality of life) and 100 (high quality of life). The mean value for quality of life is 66.59 (SD 5 18.71).
9
Communicative skills were measured with three questions regarding the self-rated competence to communicate in sign language, text comprehension, and the ability to understand when hearing persons communicate to them (hearing comprehension). The items were presented with 4-point Likert-type response options, each ranging from poor (1) to very high skills (4). The distributions are shown in Table 1 . As sign language skills in general were high (more than 90% report good skills at least), responses on this item were recoded into two categories (very high vs. not very high skills). 10 The mean value for text comprehension is 3.01 (SD 5 0.80) and for hearing comprehension 2.76 (SD 5 0.85); 40.2% of the respondents reported very high sign language skills.
Procedure
The survey was announced to take place at the regular meetings in the five local Deaf clubs. All persons within the aimed age span that attended the meetings were invited to take part in a self-administered computer-based video survey, where questions and response options were simultaneously presented in sign and written language. The software for the computerbased video-questionnaire was developed during previous research and proved to be an adequate method of data collection for Deaf respondents with a broad range of age and is described in Lehner (2006) and Fellinger, Holzinger, Dobner, et al. (2005) . The written form of the questionnaire was compiled and developed in coordination with a steering committee consisting of representatives of the Deaf Association. Afterward, questions were translated into sign language by the Deaf members of the steering committee. Different versions of the signed questions were recorded on video. Afterwards, those versions were selected, which seemed to reflect the original German content most accurately. The selection process was carried out in a meeting of the steering committee together with three sign language interpreters.
Statistical Analyses
The association between network size and quality of life as well as the hypotheses following the mediation model (mediation effects through self-efficacy and communicative skills) is inspected with the help of correlation and regression analyses. With respect to the small sample size, for all reported parametric bivariate correlations nonparametric correlations (Tau-b and Spearman's Rho) were computed as well. In each case, the estimated significance for the Pearson's correlation agreed with the estimated significance of the nonparametric correlation. The reported results for the regression analyses were replicated by calculating robust SEs (White SEs). Although, as expected, robust SEs are somewhat larger compared to the least square estimators, for all the reported significant effects based on the simple OLS estimation (p , .05), a significance level with at least p , .10 was confirmed.
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For the question as to whether a specific network composition has an effect on quality of life, a twodimensional classification of personal networks is used (Table 1 ). The classification was arranged analogous to the typology of Deaf acculturation (Hintermair, 2008; Leigh, 2009) . Both the hearing and deaf network size estimators were dichotomized along their median (which is at the score of four for the hearing and five for the deaf network size estimator). Following the bivariate distribution of both dichotomized network sizes, 36.5% of the respondents are classified as marginals (the network size of hearing and deaf persons are below the median), 15.3% are classified as hearing dominated (hearing network size above and deaf network size below median), 23.5% are classified as deaf dominated (deaf network size above and hearing network size below median), and 24.7% are identified as bicultural (both deaf and hearing network size above the median). Effects of a specific type of network composition on quality of life are inspected by analysis of variance (ANOVA).
Results
Association Between Network Size, Self-efficacy, and Quality of Life Bivariate correlations between the two estimators of network size, self-efficacy, and quality of life are shown in Table 2 .
Self-efficacy is significantly associated with both hearing and deaf network size (persons with larger networks report higher self-efficacy). Furthermore, persons who rate high on the self-efficacy scale report a higher quality of life. Persons with larger deaf networks perceive higher quality of life. Moreover, quality of life is significantly associated with deaf but not hearing network size. Note that both estimators of network size (for hearing and deaf networks) are positively correlated, which means that persons with larger deaf networks also tend to report larger hearing networks.
The results of the regression analyses for the mediation model (with respect to self-efficacy as a mediator between social network size and quality of life) are presented in Table 3 .
The explained variance of self-efficacy by network size (regarding both deaf and hearing networks) is about 16%. However, as the network sizes of hearing and deaf network persons are positively correlated, contrary to the zero-order correlations, only the direct influence of deaf network size on self-efficacy is significant. The regression coefficient for the size of the hearing network does not reach a level of significance when the size of the deaf network is held constant.
Also, quality of life is only significantly influenced by the deaf network size. The total explained variance in quality of life by both network sizes, however, is small and not significant. Adding self-efficacy as a predictor for quality of life to the regression model raises the explained variance to 23 percent, where the direct influence of network size does not reach a level of significance any more.
Putting the models together, quality of life can be seen as substantially influenced by self-efficacy, where self-efficacy seems to be higher when respondents have access to large networks consisting of deaf network partners. As respondents with larger deaf networks also have larger hearing networks, respondents with higher scores of self-efficacy also have access to larger hearing networks. As the direct influence of network size on quality of life disappears after controlling for self-efficacy, the hypothesis regarding a mediation effect through self-efficacy is confirmed.
12 Also, in accordance with the results of Hintermair (2008), psychological resources seem to be stronger predictors for quality of life compared to social resources.
The Association of Network Composition, Selfefficacy, and Quality of Life
The mean scores on the self-efficacy scale and the mean values of the WHO global scores within each of the four types of network composition are shown in Table 4 . The results shown in Table 4 are similar to those of Hintermair (2008) regarding acculturation effects. Respondents with bicultural network types have the highest quality of life mean scores followed by respondents with deaf-dominated, hearing-dominated, and marginal networks. The same situation is observed for self-efficacy scores. The mean differences associated with the four network types are only significant for the self-efficacy scores but not for quality of life judged by the results of ANOVA. However, focusing on typologies that are constructed of two variables (e.g., Deaf and hearing acculturation or deaf and hearing network size) are faced with the problem that the main effects of both variables as well as interaction effects are mixed together. To separate these effects, ANOVA and regression analysis including interaction terms can be applied. The results of these analyses for the dichotomized as well as the raw network sizes are presented in Table 5 .
The R-square and the corresponding significance for both models including the dichotomized network sizes as independent variables (including the interaction terms) in Table 5 equal exactly the values that were observed for the ANOVA regarding network types in Table 4 . This is the case because the ANOVA shown in Table 4 includes both main and interaction effects of the both network sizes. However, in each of the four regression models in Table  5 , the only significant predictor is the deaf network size. Hence, there is no evidence for a specific effect on self-efficacy or quality of life that is founded on a specific network typology (e.g., an advantage of bicultural networks over deaf-dominated networks). This is also apparent from additional information given in Table 4 : It is apparent that the mean deaf network size within the four types of network composition is associated with self-efficacy and quality of life and not a specific network composition. Hence, the observed association between the four types of network composition and the dependent variables is only due to the fact that the four network types differ with respect to the mean deaf network size. In other words, this means that quality of life and self-efficacy are not a matter of bicultural ties but social ties to d/Deaf persons. Persons with large deaf networks tend to have also larger networks with hearing persons because the deaf and the hearing network sizes are correlated. Hence, persons with large deaf networks tend to have bicultural networks as well, but it is only the deaf network that seems to be supportive for self-efficacy and quality of life. Table 6 shows the results of the regression models for self-efficacy and quality of life extended by the predictors that measure the communicative skills.
Mediating Effects of Communicative Skills
With respect to self-efficacy, controlling for communicative skills results in reduced influence of both network sizes, which are insignificant now under the given sample size. Controlling for the other predictors, self-efficacy is significantly influenced by communication skills regarding sign language as well as text comprehension. Still, self-efficacy is the only significant predictor for quality of life when all other predictors are held constant. Hence, controlling for the other predictors, no significant direct influence of communicative skills on quality of life can be observed. 13 All three indicators of communicative skills are correlated with network size (regarding hearing as well as deaf networks). Moderating Effects of Self-efficacy, Communicative Skills, and Network Size >In the last step, following the assumption of the compensation model, possible moderating effects between network size and communicative skills for selfefficacy and quality of life as well as network size and self-efficacy for quality of life are examined. The results presented in Table 7 show that one out of six inspected interaction terms (two variables of network size with three indicators of communicative skills) proved to be significant regarding self-efficacy as a dependent variable and three out of six interaction terms proved to be significant regarding quality of life as a dependent variable. Also, the interaction effect between deaf network size and self-efficacy for quality of life as a dependent variable proves to be significant. Two selected examples of the significant interactions are plotted in Figures 2 and 3 .
The interaction effects suggest that communicative skills on the one hand and social networks on the other hand work as some kind of functional equivalence. Looking at Figure 2 , for instance, shows that differences in the size of the maintained network with hearing persons does not affect self-efficacy as long as the respondent's signing competence is high.
14 When signing competence is reduced, however, larger hearing networks help to compensate the reduction of selfefficacy induced by the limited communicative skill. Similarly, all three indicators for the communicative competence (signing competence, text comprehension, Note. Only models with significant interaction terms are shown. Standardized regression coefficients (significance p in parentheses) are shown. The predictors were mean centered before the analysis. DR 2: Change in R 2 when the interaction term is entered into the model (the significance of DR 2 is identical with the significance of the interaction term). and comprehension of communications of hearing persons) show significant interactions with the size of the deaf network regarding quality of life. Again, quality of life does not seem to be affected by network size as long as the person's communicative skills are strong. Poor communicative skills, however, are associated with poorer quality of life, which can be compensated by larger deaf networks.
The results also support the compensation hypothesis with respect to social network size and self-efficacy (Figure 3) . Deaf network size does not significantly affect quality of life when respondents report high self-efficacy. The reduction in quality of life of persons with poor self-efficacy, however, seems to be significantly compensated by larger deaf networks.
As the study focused on an elder and middleaged Deaf population, the sample shows a considerable age range. However, none of the variables that were considered for analyses are significantly correlated with age. Consequently, none of the results of the regression analyses were changed substantially when age was introduced as a control variable. Furthermore, the correlative structures presented in this article are virtually the same for elder (e.g., 65 years and more) and younger persons. 
Discussion
This study aimed to identify effects of the size of social networks-as indicators for social capital-on quality of life for an elder and middle-aged Deaf population. The research was based on the theoretical assumptions of a mediation and compensation model. The model assumes, on the one hand, that the association between social network size and quality of life is mediated through personal resources (self-efficacy and communicative competences). On the other hand, it is expected that social and personal resources are functional equivalents so that low personal resources could be compensated by high social resources and vice versa. Furthermore, following previous research on Deaf acculturation, it was assumed that a specific network composition (especially bicultural networks consisting of hearing and deaf network partners) is advantageous with respect to quality of life.
It was found that a larger deaf network (i.e., a large network size resulting from social ties to other d/Deaf persons) is significantly associated with a perceived higher quality of life. Although the hearing networks size is also correlated with a higher quality of life, this is due to the correlation of deaf and hearing network size (i.e., persons with larger deaf networks also tend to maintain larger hearing networks). This may serve as an indication for the possible relevance of additional anteceding personal variables (e.g., extraversion or open-mindedness) that should be considered in future research.
Also, two mediation pathways for the association between network size and quality of life were confirmed. First, evidence was found for a mediating effect of self-efficacy as a personal resource. According to this result, it is deduced that larger deaf networks provide social resources that help to support personal resources, which in turn promote quality of life. Second, evidence for a mediating effect of communicative skills was found. That is, persons with larger networks possess higher communicative skills that contribute to self-efficacy and furthermore support quality of life. As the causal direction of the association between communicative skills and network size is unknown, the question remains as to whether communicative skills are anteceding or intervening variables between Figure 3 Interaction effect of self-efficacy and the size of the deaf network for quality of life. (a, b) Conditional regression lines (simple slopes) of deaf network size on quality of life when self-efficacy is set to the lowest/highest empirical value observed. Post hoc test for the simplenetwork size and self-efficacy. Hence, communicative skills may either serve as a prerequisite for the accumulation of social capital or they may be acquired through social network interactions. In sum, however, self-efficacy compared to communicative skills and social resources proved to be the strongest predictor for quality of life.
With respect to the network composition, it was found that the positive (indirect) network effect on quality of life is predominately attributable to the deaf network size. However, as deaf and hearing network sizes are correlated, Deaf people with high quality of life and high self-efficacy also maintain larger hearing networks. The hypothesis of a particular positive effect of a bicultural network composition on quality of life, however, has to be rejected. Analysis of interaction effects of deaf and hearing networks sizes show that bicultural networks do not affect quality of life and self-efficacy in a way that goes beyond the main effect of deaf network size. Although the concept of social networks is different from the concept of acculturation and the results of the study presented in this article were drawn from an elder and middle-aged sample, previous research that postulates positive effects of bicultural orientations should be met with critical scrutiny.
Strong evidence was found for the assumption of functional equivalence of social and personal resources. Based on the results of interaction effects, it was shown that a negative effect due to a lack of communicative skills or due to reduced self-efficacy on quality of life could be compensated by a larger deaf network (and vice versa). Evidence was also found for a compensation effect of sign language skills and hearing network size with respect to self-efficacy: The effect of reduced self-efficacy of Deaf people with less signing competence is counteracted when persons maintain larger hearing networks.
In sum, the results presented in this article suggest-at least for elder and middle-aged Deaf respondents who were included in this study-that deaf networks are an important source for quality of life. Social capital in the sense of d/Deaf relationships is the source of personal resources that contribute to life quality. Of course, still other resources (like education, professional occupation, parental coping in childhood and other factors) may influence the development of personal resources. However, especially for those with such initial conditions that do not support the development of high personal resources, d/Deaf networks are an important source for life quality.
The presented results are based on an elder and middle-aged Deaf population recruited from regional Deaf clubs. Hence, the scope of the study is limited and further research would be necessary to find out whether the results of this study could be transferred to a more heterogeneous population-especially with respect to age and membership in the Deaf community. For instance, the younger Deaf generation meets different living conditions (e.g., technology like the Internet, electronic devices for communication, cochlear implants, as well as enhanced options for education) that may substantially affect the way of interaction or communication. Furthermore, future research should include additional variables that cover potentially anteceding concepts (e.g., the degree of open-mindedness or extraversion) to uncover additional pathways of the association between social network size and quality of life. Notes 1. Social networks are defined as ''a finite set or sets of actors and the relation or relations defined on them'' (Wasserman & Faust, 1994, p. 20) . In this article, social networks refer to ego-centered networks, which includes the ties of a focal individual (ego) defined on a multidimensional set of relations. These relationships are not restricted to close and intimate friendship but include strong and weak ties (Granovetter, 1973) to other persons as well.
2. Self-efficacy as a personal resource means the belief of an individual in their own capabilities to control their own lives. More specifically, self-efficacy ''refers to beliefs in one's capabilities to organize and execute the courses of action required to manage prospective situations'' (Bandura, 1995, p. 2) .
3. The four types of Deaf acculturation follow a classification by Glickman (1993) but were adapted by others in later works. A fourfold theory of acculturation styles, however, is a common approach in acculturation research where the interaction of members of a minority and a dominant culture is focused on (Rudmin, 2003) .
4. The DIDS can be criticized because the four types of acculturation styles are measured as four distinct dimensions. As explained in detail by Rudmin (2003) , it is counterproductive and misleading from a methodological standpoint to mix up a dimensional and a distinct feature model. Consequently, the four typologies should be measured by combining two dimensions (i.e., degree of Deaf orientation and degree of hearing orientation) only. This is done with the DAS scale. However, the DAS mixes up several dimensions (identification, involvement, preferences, language competence, cultural knowledge). Rudmin (2003) argues that a multidimensional concept of culture should be addressed by multiple acculturation types (e.g., not four types of acculturation, but 16 types when four dimensions of cultural subdimensions are taken into account).
5. There are, of course, other definitions of social capital and more elaborated approaches regarding the measurement of social capital, as well. In particular, it is argued that network structure (e.g., density and closeness) and the strength of relations have to be considered for the measurement of social capital in addition to the pure number of social ties (Lin, 1999) . However, the debate about the association of social capital and network structure is controversial and the measurement of structural network attributes is laborious and may overtax Deaf respondents.
6. The questionnaire was developed in cooperation with a steering committee that consisted of representatives of the Deaf Association. There was an agreement to widely avoid such demographic or medical questions that respondents may perceive as an intrusion into their privacy. This was considered to be an essential precondition to establish the accessibility to the Deaf community and to maintain respondents' trust. Hence, only limited demographic information about the sample population is available.
7. This is a very simple way to collect social network information. Alternative approaches use name generators to elicit the members of social networks (Burt, 1984 , McCallister & Fischer, 1978 . As the use of name generators evokes additional cognitive burden for respondents and demands writing skills in the case of self-administered interviews, it was decided to rely on simpler question formats for the collection of network information.
Respondents were asked about the number of persons they trust and with whom they can discuss important personal matters (intimacy dimension), the number of persons from whom they expect to receive support (e.g., help with household tasks or monetary support) when necessary (support dimension), and the number of persons with whom they share leisure activities (companionability dimension). Response options were none (0), one (1), two (2), and three or more (3) persons.
8. The mean normal value for self-efficacy for the general German population (taken from Schuhmacher, Klaiberg., & Brähler, 2001 ) weighted according to the same distribution of age and sex is 29.04. The difference between the value of the actual Deaf sample in this study and the weighted normal value is not significant (T 5 0.565; df 5 91, p 5 .573).
9. The mean normal value for the domain of global quality of life for the general German population (taken from Angermeyer et al., 2000) weighted according to the same distribution of age and sex is 63.84. The difference between the value of the actual Deaf sample in this study and the weighted normal value is not significant (T 5 1,514; df 5 106, p 5 .133).
10. Dichotomization was used to avoid biased correlation due to small variance. The results presented in this article are not substantially influenced by the dichotomization of this variable. Correlations between sign language skills and other variables are somewhat lowered by dichotomization.
11. Due to the small sample size, it was intended to keep the number of parameters (i.e., number of predictors) for the regression models as small as possible. However, following the rule of Green (1991) regarding the minimum number of subjects that is required for a regression analysis, for instance, leads to a sample size of 39 subjects when six predictors and an expected R 2 of .20 is assumed.
12. The significance of the mediation effect can also be confirmed by applying a Sobel test (Sobel, 1982; MacKinnon, Krull, & Lockwood, 2000) . The approximately normal distributed test statistic z is computed as, z5 a3b ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi b 2 3Sa 2 1a 2 3Sb 2 p , where a and b are the unstandardized regression coefficients of the following regression equations: (1): network size 5 B 10 1 a 3 self-efficacy 1 E 1 (2): Quality of life 5 B 20 1 b 3 self-efficacy 1 c 3 network size 1 E 2 , with SEs Sa and Sb, respectively. The statistic z is 2.816 (p 5 .005) for a mediation effect of self-efficacy regarding deaf network size and z 5 2.264 (p 5 .023) regarding the hearing network size.
13. The Sobel test for mediation effects computed for each combination of network size and communicative skill shows a significant mediation of sign language skills between deaf network size for self-efficacy and quality of life and a significant mediation of text comprehension between hearing network size for both dependent variables.
14. Only the simple slopes of network size under the condition of poor communicative competence but not under condition of good communicative competence are significantly different from zero for each interaction effect presented in Table 7. 15. In addition, interaction terms with age for each of the presented bivariate correlations were computed. None of the interaction terms proved to be significant.
Funding
Upper Austrian Government.
Conflicts of Interest
No conflicts of interest were reported.
